Participants with painful TMD, according to the Research Diagnostic Criteria for TMD (RDC/TMD), were recruited from our clinic and classified into six age groups: 15 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, and 65 to 85 years (Groups A through F, respectively). Self-reported present pain intensity and worst pain intensity during the past 6 months were ascertained using a numeric rating scale (0 to 10). Depression and somatization scores were evaluated using the RDC/ TMD axis II questionnaire. Among women, worst pain intensity was significantly lower in Groups E and F than in Groups B and C (P < 0.05). In Groups A, C, and D, depression scores were significantly higher in women than in men (P < 0.05). Among women, depression score was significantly lower in Group F than in Groups A through C (P < 0.05). In Groups A through D, somatization scores were significantly higher for women than for men (P < 0.05). Depression score and TMD symptom severity appear to decrease with age in women. (J Oral Sci 56, 221-225, 2014)
Introduction
Signs and symptoms of temporomandibular disorder (TMD) have been reported in all examined populations. The prevalence of TMD is low in children, increases during adolescence and young adulthood, and appears to peak during midlife (1) . In older adults, the prevalence of reported TMD symptoms decreases with age; however, data on the development of clinically recorded signs are not conclusive (2) . Some studies reported an increase in the prevalence of TMD signs with age (3, 4) . Thus, confusion remains regarding the prevalence of TMD signs and symptoms among the elderly. Anatomical factors and dental occlusion are now regarded as less important etiological factors for TMD, while psychosocial and general health factors have been increasingly implicated in TMD (5) . The many unresolved issues in this field highlight the need for new research.
Epidemiological and clinical studies of TMD confirm that it is fundamentally a pain problem-more specifically, a chronic pain problem (6) . Somatization, which may be defined for the present purposes as the reporting of non-pain-related physical symptoms, is associated with depression (7) . A study of the association of psychological factors with TMD treatment outcome concluded that outcomes are threatened if somatization issues are not addressed in TMD patients (6, 7) . We therefore conducted a cross-sectional study of pain intensity and psychological characteristics, such as depression and somatization, among university hospitalbased TMD patients classified by age group, as pain intensity and psychosocial characteristics may vary by age group.
Methods
Participants Participants were recruited from among patients in our clinic who sought treatment for orofacial pain during the period from 2007 through 2010 (total, 3,645 patients). Questionnaires were given to all patients with painful TMD, according to the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) (1,437 patients), including myofascial pain (Ia or Ib), arthralgia (IIIa), and osteoarthritis of the temporomandibular joint (TMJ) (IIIb) (8) . Exclusion criteria were metabolic disease (e.g., diabetes, hyperthyroidism), neurological disorders (e.g., dyskinesia, trigeminal neuralgia), vascular disease (e.g., migraine, hypertension), neoplasia, history of drug abuse, recent facial or cervical trauma (e.g., whiplash), current use of medications, and receipt of other treatments.
For the purpose of comparison, the patients were classified into six age groups: 15 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, and 65 to 85 years (Groups A through F, respectively), as in a previous study (9, 10) .
All participants were informed of the study goals and design in the description of the questionnaire. The local ethics committee approved the study (EC11-014), which adhered to the guidelines of the Helsinki Declaration.
Self-reported measures
Illness duration (defined as time since onset of painful TMD) was classified as acute (<6 months) or chronic (>6 months). Present pain intensity and worst pain intensity during the past 6 months were reported using the same 0 through 10 numeric rating scale (NRS) (8) . As for psychosocial characteristics, depression and somatization scores were evaluated using the RDC/TMD axis II questionnaire (8) .
Statistical analysis
Descriptive statistics were used to summarize the basic characteristics of participants and all measurements. The χ 2 test was used to evaluate the female/male ratio and acute/chronic ratio of participants. Mean differences between age groups were analyzed by Kruskal-Wallis analysis of variance. The effects of sex and age group were analyzed using the Wilcoxon rank-sum test for each variable (present pain, worst pain, depression score, and somatization score).
A P value of <0.05 was considered to indicate statistical significance. SPSS for Windows version 12.0 (SPSS, Chicago, IL, USA) was used for all analyses.
Results
Descriptive data for the distribution of sex, muscle/TMJ pain ratio, and chronic pain, by age group, are shown in Table 1 . The participants comprised 1,019 women and 418 men. The largest age group was Group B (25-34 years; including 215 women and 117 men), and the second largest age group was patients aged 55-64 years (205 women and 61 men). All age groups had significantly more women than men (P < 0.05, χ 2 test). The ratio of participants with muscle pain (Ia or Ib) to those with TMJ pain (IIIa or IIIb) was similar in all age groups. The proportion of patients with chronic illness (>6 months) was 38.4%, 35.5%, 38.4%, 35.7%, 30.8%, and 21.3% in Groups A, B, C, D, E, and F, respectively. As compared with the other age groups, Group F had a significantly lower number of patients with chronic illness (P < 0.05, χ 2 test).
Pain intensity
Present pain intensity did not significantly differ by sex or age group (Fig. 1) . Worst pain intensity did not significantly differ by sex, but age group had a significant effect (P < 0.001). Among women, worst pain intensity was significantly lower in Groups E and F than in Groups B and C (P < 0.05) (Fig. 2) . 
Psychosocial characteristics
Depression scores were significantly higher among women in Groups A, C, and D than among men in the respective groups (P < 0.05). Age had a significant effect on depression score (P < 0.005). In same-sex comparisons, depression score was significantly lower for women in Group F than for those in Groups A, B, and C (Fig. 3) .
Somatization score did not significantly vary by age group. Sex, by contrast, had a significant effect on somatization score (P < 0.001); in Groups A, B, C, and D, somatization scores were significantly higher among women than among men (P < 0.05) (Fig. 4) .
Discussion
This study enrolled 2.4 times as many women as men, which was similar to the ratio in a previous report (11) . According to Levitt et al. (12) , physical and psychological TMD symptoms are more severe among women than among men. This may partially explain the high female-to-male ratio among patients seeking treatment.
Prior research revealed other factors that might contribute to such sex differences, including hormonal alterations (13, 14) , blood pressure (15) , and psychological factors (16) . Clinically, the main issues are whether the pain experience differs by sex and, if so, how this information can be used to improve treatment strategies and quality of life for those with pain (11) .
Some studies have examined the relationship between TMD and age. Manfredini et al. identified at least two distinct age peaks within a patient population: one at about age 30 to 35 years, with disk displacement, and another at about age 50 to 55 years, with arthritis and/or arthrosis (17) . Guarda-Nardini et al. identified two age peaks in TMD prevalence: one at around age 52 years for patients with joint crepitus from degenerative disease and another at around age 38 years for patients without joint crepitus (18) . In the present study, the ratio of muscle to TMJ pain was very similar among age groups, but moredetailed examinations might detect differences in TMD types among age groups. Contrary to the popular view Fig. 1 Self-reported present pain intensity in each age group. There was no significant difference between sexes or among age groups. NRS, numeric rating scale.
Fig. 3
Depression score in each age group. Depression scores were significantly higher for women in Groups A, C, and D than for men in the respective groups (*P < 0.05). Among women, depression score was significantly lower for Group F than for Groups A through C. Fig. 2 Self-reported worst pain intensity during the past 6 months in each age group. There was no significant difference between sexes. Among women, worst pain intensity was significantly lower in Groups E and F than in Groups B and C (P < 0.05). NRS, numeric rating scale.
Fig. 4
Somatization score in each age group. There was no significant effect between sexes, but age had a significant effect (P < 0.001). In Groups A through D, scores were significantly higher for women than for men (*P < 0.05).
that TMD becomes more prevalent with age, most objective "signs" of TMD are either less frequent in the elderly or occur at approximately the same rate in all adult age groups. The prevalences of subjective complaints also decrease as the study population ages, and the demand for treatment declines accordingly (19) .
In Group F, the number of patients with chronic illness (> 6 months) was lower than in the other age groups. Osterberg et al. found that the risk of craniomandibular dysfunction does not increase with age. However, awareness of such symptoms tends to decrease with age (2). Badel et al. classified patients as older (≥ 60 years) and younger (< 60 years) and noted a high level of anxiety in both patient groups, regardless of the shorter duration of pain in older patients (20) . Older patients may present earlier with TMD symptoms because they have more time to go to the hospital.
Many studies have examined the relationship between TMD and psychosocial factors. TMD symptoms are significantly associated with a number of general health and psychosomatic factors (21) . Analysis of 5-year follow-up data from a population-based study indicated that depressive and anxiety symptoms were risk factors for TMD pain and that depressive symptoms are specific to joint pain, whereas anxiety symptoms are specific to muscle pain (22) . Levitt et al. showed that psychological factors and stress do not progressively increase in severity or prevalence in older age groups. The overall severity of TMD symptoms did not increase in older groups (12) , and the present study confirmed this finding.
Some studies examined sex differences in TMD in different age groups. Unell et al. reported that prevalences of TMD-related symptoms were higher in women than in men, but differences in an older group were smaller than those previously reported for younger individuals (23) . The incidence of TMD in a cohort with depression was 2.65 times that of a cohort without depression, and the risk of developing TMD in relation to depression was higher in women than in men, which suggests that patients with depression have a higher risk of developing TMD (24). Giannakopoulos et al. found that depression may have an important role in chronic myofascial pain in women, whereas anxiety was not relevant for women or men assessed with the Hospital Anxiety and Depression Scale (25) . Lajnert et al. found that patients reporting higher levels of depression were more inclined to somatization and had experienced more stress events in the past 6 months. They also reported that levels of depression, somatization, and anxiety are higher among patients with TMD than among healthy individuals (26) .
Regarding worst pain intensity, values were significantly lower for women in Groups E and F than for those in Groups B and C in the present study. In addition, depression scores for women in Group F were significantly lower than for women in Groups A, B, and C. In older patients, psychosocial problems may be more evenly distributed between men and women. Some studies found that depression was more prevalent in elderly populations than in general populations (27, 28) . However, in the present study, depression scores were significantly lower in elderly patients than in younger patients. Younger patients are more likely to have chronic TMD pain, which decreases with advancing age. This might explain why depression scores were higher among younger patients in this study. In summary, the present study revealed some interesting features in a population of patients seeking TMD treatment at a specialized university clinic in Japan. Among women, worst pain intensity was lower for older TMD patients than for younger patients. Depressive symptoms were more prevalent among young women with TMD than among men, but this difference decreased and disappeared with age. Therefore, psychosocial problems and pain severity appear to decrease with age in TMD patients, particularly in women. Clinical treatment should thus be more conservative for older TMD patients.
